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Detailed Action 

Information Disclosure Statement 

The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other information 
submitted for consideration by the Office, and MPEP § 609 A(l) states, "the list may not be 
incorporated into the specification but must be submitted in a separate paper." Therefore, unless 
the references have been cited by the examiner on form PTO-892 or by applicants on form PTO- 
1449, they have not been considered. 

It is noted that reference 32 , p. 1072 of the Sigma- Aldrich catalogue, has been lined 
through as there is no date available for this reference. 

Claim Objections 

Claim 8 is objected to because of the following informalities; the claim lacks a period. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S. C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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Claims 1-17 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for inhibiting the activity of an NTPDase enzyme comprising contacting 
the enzyme to a C8 substituted purine nucleotide wliich is substituted witli an -O-X group, a 
-S-X group, or an -NH-X group, wherein X is an alkyl group, does not reasonably provide 
enablement for modulating the enzyme with a C8 substituted purine nucleotide which is 
substituted with any substituent other than H. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make or use 
the invention commensurate in scope with these claims without undue experimentation. 

Undue experimentation is a conclusion reached by weighing the noted factual 
considerations set forth below as seen in In re Wands, 858 F.2d 73 U 737, 8 USPQId 1400, 
1404 (Fed. Cir. 1988), A conclusion of lack of enablement means that, based on the evidence 
regarding a fair evaluation of an appropriate combination of the factors below, the specification, 
at the time the application was filed, would not have taught one skilled in the art how to make 
and/or use the fiiU scope of the claimed invention without undue experimentation. 

These factors include: 

(A) The breadth of the claims; 

(B) The nature of the invention; 

(C) The state of the prior art; 

(D) The level of one of ordinary skill; 

(E) The level of predictability in the art; 

(F) The amount of direction provided by the inventor; 

(G) The existence of working examples; and 

(H) The quantity of experimentation needed to make or use the invention based on 
the content of the disclosure. 
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The breadth of the claims - The nature of the invention 

Claim 1 is drawn to a method of modulating the activity of an NTPDase enzyme 
comprising exposing the enzyme to a C8 substituted purine nucleotide, wherein the purine 
nucleotide is substituted at the C8 position with a substituent other than H. Claim 2 provides the 
purine is adenine. Claim 3 provides the substituent is an ether, a thioether, or an amine. Claim 4 
provides the enzyme activity is inhibited. Claim 5 provides the substituent is -0-X. Claim 6 
provides X is an alkyl group. Claim 7 further defines the alkyl groups. Claim 8 provides the 
substituent is -S-X. Claim 9 provides X is an alkyl group. Claim 10 further defines the alkyl 
groups. Claim 1 1 provides the substituent is -NH-X. Claim 12 provides X is an alkyl group. 
Claim 13 further defines the alkyl groups. Claim 14 further limits the identity of the compound. 
Claim 1 5 provides the enzyme is in a biological system and the method results in a modulation 
of the level of various purine nucleotides/nucleosides. Claim 16 provides the enzyme is in a 
biological system and the method results in a modulation of the activity of a biological process in 
the system. Claim 17 provides the process is aggregation or thrombogenecity. It is noted that the 
number of possible substituents identified by the phrase "a substituent other than H" is seen to be 
in the millions of possible substituents and include any possible substituent, being organic 
moieties, inorganic moieties, vectors, proteins, peptides, amino acid sequences, and nucleic 
acids, to name a few. 
The state of the prior art 

NTPDase, nucleoside triphosphate diphosphohydrolase, is known to be a family of 
ectonucleotidases which catalyze the hydrolysis of j8 and 7-phosphate of extracellular 
nucleotides. These enzymes were previously known as ATPDases, ecto-ATPases, and E-type 
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ATPase. These enzymes are known to be present in all physiological systems where they 
modulate the extracellular concentrations of nucleotides, thereby controlling purinoceptor- 
mediated effects, via inhibition of the NTPDase enzyme (see Gendron et al., "Inhibitors of 
NTPDase: Key Players in the Metabolism of Extracellular Purines", Purine and Pyrimidine 
Metabolism in Man X, pp. 119-123,2000). ■ 
The level of predictability in the art 

Document 60 on the IDS filed 2/18/2004 states teaches of the unpredictability of the use 
of modified compounds in inhibiting NTPDase wherein it is stated that "fi^om these data, it 
appears that both the position and nature of the substituents are important to confer resistance 
to enzyme hydrolysis". That is, the art teaches that the position of the substituent and the identity 
of the substituent are important in conferring their activity. Moreover, a review of the data on 
figure 1 shows that indeed, unpredictable results are obtained when divergent moieties are 
substituted in the same position (se for example the 8-Br-substituted compound and the 8-BuS- 
substituted compound). As such, one would not be able to predict which moieties would have a 
inhibiting effect on the enzyme and which would not. Moreover, the art is silent to method of 
increasing the activity of the enzyme with this class of compounds. All art is seen to be drawn to 
inhibiting the enzyme, as such, performing a method of anything but inhibiting the enzyme 
would require undue experimentation. 
The amount of direction provided by the inventor 

The instant specification is not seen to provide adequate guidance which would allow the 
skilled artisan to extrapolate from the disclosure and examples provided to use the claimed 
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method commensurate in the scope with the instant claims. There is a lack of data and examples 
which adequately represent the scope of claim as written. 
The existence of working examples 

The working examples set forth in the instant specification are directed to various 
methods of making and using only adenosine compounds which are 0-alkyl, S-alkyl, or NH- 
alkyl substituted in the C8 position of the purine. There has not been provided sufficient 
evidence which would warrant the skilled artisan to accept the data and information provided in 
the working examples as correlative proof that any compound of claim 1 would indeed provide 
the claimed activity. 

The quantity of experimentation needed to make and use the invention based on the 
content of the disclosure 

Indeed, in view of the information set forth supra, the instant disclosure is not seen to be 
sufficient to enable the use of any compound of claim 1 as claimed without undue 
experimentation. One skilled in the art could not use the entire scope of the claimed invention 
without undue experimentation. One skilled in the art would be confronted with an undue burden 
of experimentation to isolate and/or produce, characterize, and test the various compounds of 
claim 1 to determine if indeed they have efficacy as claimed. Since the number of possible 
compounds is seen to be in the hundreds of thousands, the examiner believes this is indeed undue 
experimentation. As set forth supra, applicants have successfully shown methods of inhibiting 
the enzyme using compounds comprising 0-alkyl, S-alkyl, or NH-alkyl substituted in the C8 
position of the purine. 
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The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-17 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 is drawn to a method which comprises "exposing" the enzyme to a nucleotide. It 
is unclear as to what is intended by the phrase "exposing". It is noted that exposing is not seen to 
require actual contact, and therefor it is unclear how the method would actually function if the 2 
agents did not actually make contact. The examiner has interpreted the claim as a method 
comprising "contacting the enzyme with a C8 substituted purine nucleotide". 

Claim 2 is indefinite wherein the claim reads "wherein the purine nucleotide is adenine". 
It is unclear how a nucleotide can be adenine, as adenine is known to be a non-saccharide 
containing base and nucleotides are known to be phosphorylated sugar-containing moieties. The 
purine nucleotide can comprise adenine, or the purine nucleotide can be adenosine, but it is 
unclear what applicants intend by stating the purine nucleotide is adenine. 

Claims 5, 8, and 1 1 are indefinite as they provide that the substituent is either -0-X, -S- 
X, or -NH-X, however none of these claims define X. Applicants should define any variables or 
R-groups in the claims in which they occur. 

Claim 14 is indefinite wherein the claim provides that the nucleotide is one of various 
compounds listed alphanumerically (i.e., compound 6a, 6b, 6c). However, it is unclear as to what 
compounds 6a, 6b, 6c, etc are. Applicants should not point elsewhere in their claims to that 
which they are claiming. Applicant's claims should contain all the information to that which they 
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are claiming. Applicants are encouraged to include that which they are claiming in the claims, 
i.e., include the actual identity of the compounds claimed using structural or nomenclatorial 
representation. 

Claim 14 recites the limitation "compounds 7a, 7b, 7c, 7d, 7e, 8a, 8b, 8c, 8d, or 8e". 
There is insufficient antecedent basis for this limitation in the claim as the examiner is not able to 
locate any compounds represented by these identifiers anywhere in the specification or drawings. 

Claim 17 is indefinite wherein the claim provides the biological process of claim 16 is 
aggregation and thrombogenecity. It is unclear how the process can be both of these conditions 
and as such, the examiner has interpreted this to as aggregation or thrombogenecity. 

All claims which depend from an indefinite claim are also indefinite. Ex parte Cordova, 
10 U.S.P.Q. 2d 1949, 1952 (P.T.O. Bd. App. 1989). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-17 are rejected under 35 U.S.C. 102(a) as being anticipated by Gendron et al. 
(document 60 of IDS). 
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Document 60 discloses methods of inhibiting NTPDase using various adenosine 
derivatives which are substituted on the C8 position with -0-alkyl, -S-alkyl, and -NH-alkyl 
moieties (see figure 1 and table 1). Moreover, it is noted that the methods of 15-17 are seen to be 
inherently produced when practicing the method of claim 1. As evidenced by applicant's 
arguments filed on April 23, 2002, in application number 09/591,177 (which is available as art to 
show the state of the art at the time of the invention), applicants state that "the methods of claims 
17-19 (equivalent to method claims 15-17 of the instant application) relate to subsequent 
downstream events which result firom the modulation of NTPDase activity. Therefore, applicants 
respectfully submit that the methods claimed in claims 15-19 (1-17 of the instant application) are 
related in that they define a chain of events stemming from exposing an NTPDase to a compound 
of Group I of the invention. The compounds directly obtain only the process of group II (claims 
1-14 of the instant application). The direct consequence of Group II modulation of NTPDase 
activity (claims 1-14 of the instant application) is the modulation of the level of 
nucleotides/nucleosides (claim 1 5 of the instant application), and the direct consequence of that 
is the induction of biological activity (claims 16-17 of the instant application)". As such, per the 
art recognized normal chains of events, a method which meets the limitations of claim 1 would 
inherently meet the limitations of claims 15-17. 

Claims 1-4, 8-10, and 15-17 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Beaudoin et al. (reference 33 of IDS). 

Beaudoin et al. disclose that 8-BuS-ATP is an effective NTPDase inhibitor in the 
micromolar range (see page 132, middle paragraph). 8-Bu-S-ATP is known to be adenosine 
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triphosphate substituted in the 8 position with a thio-butyl group. As set forth supra, the methods 
of claims 15-17 are inherently preformed when the method of claim 1 is performed. 

Claims 1-4, 1 1-12, and 15-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chen et al. (reference 51 of IDS). 

Chen et al. disclose that SBrATP and 8-(6-aminohexyl)amino-ATP act as ecto-ATPase 
inhibitors (see table 1 and 1st paragraph of results bridging pages 443-444). SBrATP is known to 
be ATP substituted at the 8 position with Br and 8-(6-aminohexyl)amino-ATP is known to be 
ATP substituted at the 8 position with an N-linked alkyl group comprising an amino group. 

The examiner would also like to make of record Hampton et al, "Species- or Isozyme- 
specific Enzyme Inhibitors. 4. Design of a Two-Site Inhibitor of Adenylate Kinase with Isozyme 
Selectivity", J Med. Chem., vol. 25, pp. 638-644, 1982, who discloses 8-SEt-ATP, which is seen 
to be an adenosine nucleotide comprising a thioethyl group attached to the 8 position of the base. 

I Conclusion 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Traviss C. Mcintosh whose telephone number is 571-272-0657. 
The examiner can normally be reached on M-F 9:30-6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shaojia A. Jiang can be reached on 571-272-0627. The fax phone number for the 
organization where this apphcation or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubhshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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